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PART  B 
INTRODUCTION 


1.  AUTHORITY : 


The  tests  described  herein  were  conducted  by  authority  of  the 
Bureau  of  Ordnance  as  defined  in  references  (a)  and  (b) • 


2.  REFERENCES! 


a.  BUORD  Conf  ltr  Re5c-HAA:jpb  S74-2 (5")  Ser  533*8  of 
11  Mar  1953 

b.  BUORD  Rest  ltr  Re5b-HCF:mml  S74-2(5")  Ser  16609  of 
4 Aug  1952 

3.  BACKGROUND: 

a.  It  was  explained  in  reference  (a)  that  it  is  proposed  to 
increase  the  pressure  limits  of  the  5"/54  Caliber  Gun  Mark  16  from 
17.0-18.5  t.s.i.  to  18.5-20.5  t.s.i.  with  a proof  pressure  of 
23.5  t.s.i.  using  a 70.00  pound  projectile,  and  also,  that  there 
was  a possible  eventuality  of  using  60.00  pound  projectiles  in  the 
Mount  Mark  39  at  gun  pressures  of  22-24  t.s.i.  and  a proof  pressure 
of  27.5  t.s.i. 
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b.  In  view 

fV>  o Motto! 


of  the  above  the  Bureau,  in  reference  (a),  requested 
roving  Ground  obtain  pressure -recoil  curves  for  the 
proposed  service  and  proof  pressures  using  the  corresponding  pro- 
jectile weights.  This  information  is  required  in  order  to  ascertain 
whether  modifications  to  the  recoil  cylinder  grooves  will  be  required, 


4.  OBJECT  OF  TEST: 


The  object  of  the  test  was  to  obtain  pressure-recoil  data  on 
the  recoil  mechanism  of  the  5-inch  Mark  39  mount  at  proposed  new 
service  conditions  in  order  to  ascertain  whether  redesign  of  the 
recoil  cylinder  grooves  will  be  required. 
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a.  Date  Project  Letter 

b.  Date  Commenced  Test 

c.  Test  Completed 


11  March  1953 
23  April  1953 
28  April  1953 
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DETAILS  OF  TEST 


6.  DESCRIPTION  OF  ITEM  UNDER  TEST: 


a.  The  recoil  brake  of  the  5-inch  Mark  39  mount  is  an  equalized 
(cross  connected),  dual  cylinder,  hydraulic  type.  It  comprises  twin 
cylinders,  pistons,  and  rods  mounted  in  parallel  bores  in  the  bottom 
of  the  housing.  Each  piston  rod  forward  end  is  separately  connected 
to  the  front  plate  of  the  slide  weldment.  The  system  and  mechanism 
when  filled  with  hydraulic  fluid  constitutes  a variable  flow,  fixed 
stroke,  recoil  brake.  Braking  action  is  obtained  by  hydraulic  dis- 
placement past  the  pistons  through  rifled  grooves  of  two  cylinder 
liners.  These  give  a variable  throttling  of  the  liquid.  A trans- 
verse bore  between  the  cylinders  provides  a pressure  equalizing 
cross  connection  for  the  fluid.  The  maximum  recoil  is  19.0  inches. 


7.  DESCRIPTION  OF  TEST  EQUIPMENT: 


a.  Guns: 

b.  Housing: 

c.  Slide: 


5"/54  Cal.  Mk  18  Mod  0 Serial  Nos.  16092 
and  16098,  These  were  new  barrels  for  proof. 

Mk  4 Mod  0 Serial  3098. 

Mk  28  Mod  2 Serial  15127. 


d.  Carriage:  Mk  32  Mod  0 Serial  13233 • 


e . t»uana : 


Mk  lo  Mod  2 Serial  13226. 


f .  A Tabor  engine  indicatoi  was  attached  to  the  filling  hole 
of  the  recoil  system  to  record  recoil  cylinder  pressure  versus 
gun  displacement. 


g.  Attached  to  the  same  fitting  as  the  engine  indicator  was 
an  elastic  tube,  strain  type  pressure  gage  the  output  of  which  was 
displayed  on  a cathode  ray  oscilloscope  and  recorded  with  a drum 
camera, 

h.  Projectiles:  Mk  41  Mod  0,  BLP,  70.00  pounds.  Mk  41  Mod  0, 

->  — ~ •—  J v\T  rr  ^ A AA  ri  C 

■cuiy  o y d-iiv.4  ^ ^ »-*  • 

i.  Charges;  Powder  Indexes  IHBF-3  and  IHBF-7.  Charge 

weights  as  required  to  produce  the  desired 

pressures. 
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8 . PROCEDURE : 

a.  The  test  which  simulated  the  proposed  new  pressure  limits 
with  the  70.00  pound  projectile  was  conducted  on  23  and  24  Aoril 
1953*  This  test  was  combined  with  the  proof  of  a new  Mark  l8  Mod  0 
Barrel  Serial  16098,  A total  of  11  rounds  was  fired  which,  in  addi- 
tion  to  the  proof  of  barrel  series,  included  two  rounds  at  approxi- 
mately 20  t.s.i.  pressure  fired  at  zero  degrees  gun  elevation,  two 
rounds  at  approximately  20  t.s.i.  pressure  fired  at  60  degrees  gun 
elevation,  one  round  at  23.6  t.s.i.  fired  at  60  degrees  gun  eleva- 
tion, and  one  round  at  24.6  t.s.i.  fired  at  zero  degrees  gun  ele- 
vation. Tabor  engine  indicator  records  of  recoil  cylinder  pressure 
versus  gun  displacement,  elastic  tube  pressure  gage  records  of 
recoil  clyinder  pressure  versus  time,  maximum  gun  chamber  pressures 
(.by  copper  crusher  gage),  and  maximum  recoil  displacement  were 
recorded  on  all  rounds  including  the  proof  of  barrel  series. 


b.  The  test  which  simulated  the  contemplated  pressure  limits 
with  the  60.00  pound  projectile  was  conducted  on  28  April  1953. 

This  test  was  combined  with  the  proof  of  Mark  18  Mod  0 Barrel 
No.  16092.  A total  of  nine  rounds  was  fired  which  included  two 
rounds  at  a pressure  of  approximately  23  t.s.i.  fired  at  60  degrees 
gun  elevation,  two  rcunds  at  a pressure  of  approximately  23  t.s.i. 
fired  at  zero  degrees  gun  elevation,  one  round  at  26.8  t.s.i.  fired 
at  60  degrees  gun  elevation,  and  one  round  at  27.8  t.s.i.  fired  at 
zero  degrees  gun  elevation.  Data  as  described  above  were  recorded 
on  all  rounds. 

9.  RESULTS  AND  DISCUSSION: 


a.  Table  I.  Appendix  (A),  is  a tabulation  of  the  conditions 
and  results  of  the  tests.  The  maximum  pressures  attained  in  the 
recoil  system  are  included.  These  pressures  were  read  from  the 
elastic  tube  gage  records.  The  high  frequency  pressure  peaks  at 
the  beginning  ox  recoil  were  ignored  in  reading  these  maximum 
pressures.  The  maximum  recoil  cylinder  pressures  along  with  the 
maximum  measured  recoils  are  excerpted  from  Table  I and  reproduced 
below  for  the  conditions  requested  bv  reference  (a): 
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Gun 

Condition  Elevation 

Maximum  Recoil 
Cylinder 
Pressure 
(p.s.i.) 

Maximum 

Recoil 

(inches) 

(1) 

Contemplated  service  charge 

# 

0° 

2870 

17.7 

with  70.00  pound  projectile 
(18.5-20.5  t.s.i.) 

60° 

2970 

18.6 

(2) 

Near  proof  round  corresponding 
with  above  service  condition 
(item  (1)) 

6o° 

3280 

18.7 

(3) 

Proof  round  corresponding  with 
above  service  condition 
(item  (1)) 

0° 

3260 

18.0 

(4) 

Contemplated  service  charge 

0° 

3015 

17.9 

with  60.00  pound  projectile 
(22-24  t.s.i.) 

60° 

2995 

18.5 

(5) 

Near  proof  round  corresponding 
with  60.00  pound  projectile 
service  condition  (item  (4)) 

60° 

3430 

18.7 

(6) 

Proof  round  corresponding  with 
60.00  pound  projectile  service 
condition  (item  (4)) 

O’ 

3530 

18.3 

The  design  maximum  recoil  of  the  Mark  28  Mod  2 Slide  is 
19.0  inches*  The  recoil  cylinders  are  designed  to  work  at  a 
maximum  pressure  in  excess  of  4350  p.s.i.  None  of  the  conditions 
fired  in  this  test,  including  the  proof  of  barrel  series,  pro- 
duced excessive  recoil  or  pressure.  (There  was  one  exception  to 
this  statement.  On  the  sixth  round  of  the  test  of  28  April  (a  near 
proof  round  at  60  degrees  gun  elevation)  two  pressure  peaks  occurred 
at  the  beginning  of  recoil  which  were  of  approximately  7000  p.s.i. 
magnitude;  however,  both  were  less  than  0.2  millisecond  duration 
and  hence  of  little  significance.)  The  most  severe  condition  was 
the  near  proof  round  of  the  proof  of  barrel  series  fired  on  Barrel 
No.  16098  (round  2,  24  April  1953) • This  round  produced  a maximum 
chamber  pressure  of  27*0  tss*1*  and  was  fired  at  a gun  elevation 
of  60  degrees.  The  resulting  recoil  was  18.8  inches  and  the  maxi- 
mum recoil  cylinder  pressure  was  3720  p.s.i. 


CONFIDENTIAL 
SECURITY  INFORMATION 


6 


CONFIDENTIAL 


NPG  REPORT  NO.  1187 


5"/54  Caliber  Mount  Mark  39  - Gun  Mark  16 
Pressure  Recoil  Curves  at  Increased  Ponder  Pressures 


b.  Appendix  (B)  comprises  the  pressure-recoil  records  of  the 
recoil  cylinders  as  recorded  bv  the  Tabor  engine  indicator. 

c.  Appendix  (C)  comprises  the  drum  camera  recordings  of  recoil 
cylinder  pressure  versus  time  as  indicated  by  the  elastic  tube  gage. 


PART  D 
CONCLUSIONS 


10.  It  is  concluded  that  the  contemplated  new  service  charges  can 
be  safely  fired  in  the  5"/54  Mark  39  Mod  0 Mount  without  modifi- 
cation to  the  recoil  cylinder  throttling  grooves. 
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The  tests  upon  which  this  report  is  based  were  conducted  by: 
D.  C.  SLOAN,  Head  of  Research  Branch 
Main  Battery  Division 
Armament  Department 

This  report  was  prepared  by: 

D.  C.  SLOAN,  Head  of  Research  Branch 
Main  Battery  Division 
Armament  Department 

This  report  was  reviewed  by: 

W.  F.  VOSE,  Lieutenant  Commander,  USN 

Main  Battery  Division  Officer 
Armament  Department 
L„  C.  KLINGAMAN,  Commander,  USN 
Armament  Officer 
Armament  Department 

C.  C.  BRAMBLE,  Director  of  Research,  Ordnance  Group 


APPROVED:  J.  F.  BYRNE 

Captain,  USN 

Commander,  Naval  Proving  Ground 

. E.  A.  RUCKNER 
Captain,  USN 
Ordnance  Officer 
By  direction 
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Date 

4-24 


Round 


5 


Recoil  —4000 


(inches) 


17.7 


-3000 
l — 2000 

Laooc 


p.s.i. 
p • s « i » \ 
p.s.i. 
p.s.i) 


4-28 


1 


e / r\ 
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Round 

2 


Recoil 

(Inches) 

17.8 


, PRESSURE-RECOIL  CURVES  . 
(engine  indicator  records) 

j— 4000  p.s.i, 

_3000  p.  s.  i. ^ — 

— 2000  p.s.i. 

-1000  p.s.i,' 


3 17.9 


4 18.4 


6 18.7 
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PRESSURE -REC OIL  CORVES 
(engine  indicator  records) 


Round 

8 


9 17.6 
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PRESSURE -TIME  CURVES 

(F0RWJ1DED  UNDER  SEPARATE  COVER  TO  BUORD  (Re 5c)) 
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